This paper examines the financial consequences that inventory leanness has on firm performance. We conduct an econometric analysis using 4,324 publicly traded U.S. manufacturing companies for the period 1980-2008. Using an instrumental variable fixed effects estimator we find a nonlinear relationship between inventory leanness and financial performance. However, we note that the maximum point of this inverted Ushaped relationship often lies at the extreme end of the investigated samplesuggesting a decreasing return from leanness rather than an optimal level. We show that the strength of this relationship is highly dependent on both the industry and inventory component (raw materials, work in process and finished goods) studied. The main novelty and direct implication of our findings is that most firms still have much potential to increase profitability by becoming leaner and they are unlikely to cross a threshold where profitability decreases with increased leanness. We display how much the average firm could gain by becoming leaner and show how this sensitivity changes by inventory component and industry. Finally, we highlight several new econometric aspects that we believe must be addressed when empirically investigating the inventory-performance link.
In management literature and the business press, one frequently reads of supply chain success stories such as those of Dell1 1 and Zara, 2 which have reduced inventory to a minimum while retaining quality, service and flexibility. In the last few decades, and especially during the global financial crisis in the late-2000s, inventory reduction has become a widely accepted GoodYear, 5 have engaged in inventory reduction programs as a way to improve their cost structure. This behavior mirrors a trade-off that has long played a central role in traditional supply chain research. On the one hand, companies have an incentive to save costs by reducing inventory and hence working capital. On the other hand, firms keep inventory to avoid lost sales and potential operational disruptions. Whereas reduced holding costs can easily be tracked on the balance sheet, shortage costs are much less tangible because lost sales may go unnoticed. As a result, one can easily understand that cutting inventory has become a seemingly attractive way for many firms to reduce costs.
While inventory control models give valuable insights into the sensitivity of the above trade-off, they cannot intrinsically capture the full complexity of a firm. As a consequence, a stream of academic literature has emerged that tries to empirically estimate the relationship between inventory levels and the financial performance of firms. Even though many recent academic studies (Capkun et al., 2009b; Roumiantsev and Netessine, 2007; Chen et al., 2005) support a negative linear association, we remain wary and believe that some inventory management strategies-by underestimating shortage costs-can have a negative overall effect on financial performance. Accounts from practitioners indicate that inventory targets are commonly pushed from the finance department, without a full understanding of the operational and subsequent financial implications. To give an example, it is not uncommon for firms to dramatically push down inventory levels at the end of each financial quarter as a means of "dressing up" the financial report. While this type of practice might boost credit F o r P e e r R e v i e w O n l y ratings and lower the cost of capital, it can lead to increased operational costs. Indeed, numerous examples and reports show how operational disruptions-the likelihood of which might be increased by inventory levels that are too low-can have dire consequences for a firm's financial performance. Hendricks and Singhal (2003) , for example, show that the announcement of a supply chain glitch is associated with an average abnormal decrease in shareholder value of 10%. Such evidence certainly accentuates the need for a better understanding of the interrelation between a firm's inventory management and its financial performance.
From the above discussion, we see that the lowest inventory level does not necessarily guarantee the best financial performance. In this paper, our overriding research question is:
How do inventory leanness decisions affect the financial performance of firms and what are the factors that govern this relationship?
This research question is central to the field of operations management and of high practical
relevance. Yet, empirical evidence of this crucial link remains scarce. Some recent studies (Chen et al., 2005; Roumiantsev and Netessine, 2007; Cannon, 2008; Capkun et al., 2009b; Eroglu and Hofer, 2011b) (2008) and Rumyantsev and Netessine (2005) find no significant relationship at all.
Our first contribution is the finding that the maximum point of the inverted U-shaped relationship found by Eroglu and Hofer (2011b) often lies at the extreme end of the F o r P e e r R e v i e w O n l y investigated sample-suggesting a decreasing return from leanness rather than an optimal level. We also find that this effect grows stronger as our analysis becomes more detailed. The direct practical implication is that most firms still have much potential to increase profitability by becoming leaner and they are unlikely to cross a threshold where profitability decreases with increased leanness. To display this point we tabulate our main results and show the percentage of firms below the maximum points. Our second contribution is to analyze the relationship between inventory leanness and financial performance for each subsector and inventory component separately. To our knowledge this is the first study to explicitly demonstrate the large differences in the inventory-performance link and the factors that govern it. Our third contribution lies in performing a more in-depth econometric analysis than previous studies and showing how this statistically significantly changes the results. In particular we correct for endogeneity by using an instrumental variable fixed effects estimator. Also, as opposed to previous research (partial exceptions are Capkun et al. (2009b) and Eroglu and Hofer (2011a)) we break down the analysis both by industry sub-sectors and by the three inventory components of raw materials, work in progress and finished goods. We show that combining these two aspects when exploring how inventory leanness affect financial performance yield additional insights which are necessary to guarantee appropriate recommendations to practicing managers.
The paper is structured as follows. In Section 2 we review the literature from previous. In Section 3 we proceed to discuss our data sample. In Section 4 we present our methodology and key results. In Section 5 we conclude by discussing the limitations of our research as well as its contribution and the implications and potential avenues for further research. Undeniably, inventory efficiency and inventory reduction programs have become widely accepted ways for firms to reduce costs. The first reports of Just in Time (JIT) production in the United States appeared at the beginning of the 1980s (Rajagopalan and Malhotra, 2001 ).
Other inventory efficiency programs such as Vendor Managed Inventory (VMI),
Collaborative Planning, Forecasting and Replenishment (CPFR) and Efficient Consumer
Response (ECR) quickly followed and gained popularity. Still, in the existing literature there is no strong consensus on how these programs affect the financial performance of firms.
Chang and Lee (1995) compare companies that implement JIT with non-implementing firms to find that JIT implementation does not lead to higher operating profit margins. However, they do find that it leads to improved performance in inventory and quality. Huson and Nanda (1995) show that firms adopting JIT increase their inventory turnover and improve earnings.
Looking at the Japanese automotive industry, Lieberman and Demeester (1999) establish a negative association between work in progress inventory and manufacturing productivity.
Studying a series of continuous reductions over more than six years, they show that, on average, a 10% reduction in inventory leads to a gain of 1% in labor productivity. The authors also develop an algorithm that identifies companies that reduced their inventories over a six-year period. Motivated by the wave of inventory management improvement concepts, Rajagopalan and Malhotra (2001) provide evidence, using data from the U.S.
Census Bureau, of a decrease in manufacturing inventories between 1961 and 1994. They also show that for half of the 20 manufacturing sectors studied, the decrease was larger in the In the operations management literature, inventory control models have traditionally been used to gain insights into the trade-offs related to inventory management in various settings. The focus is predominantly on inventory levels rather than working capital. In the finance literature, however, Shin and Soenen (1998) use the net trade cycle as a measurement of working capital and empirically confirm a negative relationship between the length of a firm's net trade cycle and its profitability. Deloof (2003) finds a significant negative relation between gross operating income and the number of days of accounts receivable, inventories and accounts payable for Belgian firms. The negative relation between accounts payable and profitability is explained by the fact that less profitable firms wait longer to pay their bills.
On the empirical side, a recent stream of research has evolved that aims to directly establish a link between inventory management and the financial performance of firms. When examining the spill-over effects of efficient inventory management on other manufacturing practices, Vastag and Whybark (2004) that takes into account industry-specific inventory characteristics and economies of scale in inventories (it has been shown that if sales increase, in general, inventory levels will increase less than proportionally due to economies of scale (Ballou, 2005) .). They find a significant relationship between ELI and firm performance in 36 out of 54 sub-sectors in the manufacturing industry. By assuming a non-linear relationship they also show the existence of an optimal level of inventory in some industries. In a subsequent study, Eroglu and Hofer (2011a) proceed to show that the magnitude of the inventory-performance link differs between raw materials, work in process and finished goods inventories. In addition, they
show that the effect of a particular inventory type on performance may, in part, be mediated by another inventory type" (Eroglu and Hofer, 2011a) . Finally, another recent study by Kolias et al. (2011) find that inventory turnover is negatively correlated with gross margin Table 1 we give an overview of the studies that are most relevant to our work.
--Insert Table 1 around here --As discussed in Section 1, we find a lack of consensus in previous research on the relationship between inventory levels and the financial performance of firms. Capkun et al. one can certainly argue that both too high and too low inventory levels will have a negative effect on the financial performance of the firm. An optimal level of inventory is also in line with classic inventory theory as well as with certain previous empirical results (Chen et al., 2005; Eroglu and Hofer, 2011b) . As a point of departure we revisit the non-linearity hypothesis that was tested and partially confirmed by Eroglu and Hofer (2011b) .
What differs here is our approach: We are particularly interested in how stable these results are to a more exhaustive econometric analysis. In particular we are concerned with: 1) correcting for endogeneity, 2) the heterogeneity across industry segments and inventory components, and 3) investigating different time windows. First, we believe that our model could be subject to endogeneity bias due to both reverse causality (i.e. financial performance also simultaneously affects inventory leanness, not only in the direction we predict in our model) and omitted variables (it is highly unlikely that all relevant controls that correlate with inventory leanness and financial performance can be accounted for using publicly available accounting data). In the presence of endogeneity there is no way of knowing if the estimated First, we believe that a model testing the above hypothesis will be subject to endogeneity bias due to both reverse causality (i.e. how financial performance simultaneously affects inventory leanness) and omitted variables (it is highly unlikely that all relevant control can be accounted for using publicly available accounting data). In the presence of endogeneity there is no way of knowing if the estimated results even are of the same sign as the true values (Antonakis et al., 2010) . For this reason, we view correcting for endogeneity as a necessary step to ensure consistent estimates. If the correction was necessary can later be statistically tested. Second, we believe that the relationship between inventory levels and firm performance is highly dependent on the industry sector and the particular inventory 
Data
Like the majority of previous research (see Table 1 Stock markets and is mainly based on balance sheet data. We are interested in how the inventory-performance link evolves over time, and hence look at a 29-year timeframe, covering the period 1980-2008. Since inventory levels can be expected to be very heterogeneous across different macro sectors, we reduce our focus to manufacturing firms only. A further reason for focusing on the manufacturing sector is that we are interested in the role of the discrete inventory components: raw materials, work in progress and finished goods.
Variables
For measuring financial performance, the EBIT to sales ratio is chosen. This variable has previously been used in studies of the inventory-performance link (Capkun et al., 2009b) .
EBIT/Sales has the advantages of not being sensitive to firm size as well as representing a good measure of the operational success of a firm. Eroglu and Hofer (2011b) analyze the inventory-performance link using both return on sales (ROS) and return on assets (ROA) as dependent variables. ROS-analogous to EBIT/Sales-is a ratio based on the operating income while ROA is based on net income. Eroglu and Hofer (2011b) find the statistical results to be similar for both measurements but more robust for ROS. This finding also mirrors the results by Kinney and Wempe (2002) . Another possibility would have been to use a market valuation metric. It could be argued that such a metric would include the risk perception of the inventory management strategy (as far as this can be observed externally).
The stock price might indeed partly reflect such a risk assessment. At the same time, we believe that stock prices also incorporate a wide range of other considerations with no direct bearing on inventory-for example, the outlook on dividend payments, the announcement of corporate share buyback programs or price movements in response to a stock split. In addition, stock prices can be highly volatile and speculation-driven depending on the time horizon of investors. Therefore, stock market performance would certainly be a suitable performance measurement for a study aimed at giving advice and insights from an investment perspective. In the context of our research question, however, we consider it more appropriate to follow the approach of Roumiantsev and Netessine (2007) The central independent variable concerning inventory levels is computed using the empirical leanness indicator (ELI) and days of inventory. Introduced by Eroglu and Hofer (2011b) , the ELI has the advantage of taking into account industry-specific inventory characteristics and economies of scale in inventories. Equation 1 shows the first step in calculating the ELI by regressing the natural logarithm of sales on the natural logarithm of inventory for each of the i industries and t years. In a second step, the ELI for each firm (f) is obtained by studentizing the residuals (u) and multiplying them by -1 so that positive ELI values correspond to lean firms. In the rest of this paper we will refer to the empirical leanness indicator as ELIT (ELI total inventory), ELIRM (ELI raw materials), ELIWIP (ELI work in progress) and ELIFG (ELI finished goods)
As a robustness control we also use days of inventory (see equation 2), which represents the number of days of sales that-on average-can be covered with the inventory at hand. For both variables, squared terms are computed in order to trace non-linear relationships between inventory levels and financial performance. 
Besides the core independent and dependent and variables, several control variables are included. Previous work has shown the importance of controlling for size and sales growth (Chen et al., 2005; Roumiantsev and Netessine, 2007) . Therefore sales and the change in sales between years are included in the model. Sales represent the firm size and accounts for the differences between smaller and larger firms. In addition, debt ratio-relating liabilities to total assets-is used as an indicator of the financial situation of a firm. It can be expected that firms with high debt ratios have different financing costs and are, in general, constrained in their operations, leading to a negative influence on the financial performance.
As further controls, labor intensity (employees over total assets), capital expenditure intensity (capital expenditures over total assets), selling, general and administrative expense intensity (scaled by assets) and year and firm fixed effects are used. Further controls such as R&D expenditure were included in a first step but later excluded (with similar results) due to a high level of missing values for these controls. Cost of goods sold should theoretically also be included as a control but due to its high correlation with sales (0.97) we omit it from the model. The effects of this omission should not affect our results when we use instrumental variables in section 4.2.
Data Sampling
Firms that have gone bankrupt or firms that, for other reasons, are no longer publicly traded
will not be present in the subsequent years of our data. To account for this we use an unbalanced panel, whereby all such firms are kept. We cannot give definite answers as to why some firms leave our sample, but our data suggests that financial distress could be a . To study potential differences in the inventory-performance link for the different inventory components, we restrict our sample to firm-year observations including values for total, raw materials, work in progress and finished goods inventories. Although this restricts our sample size, an unbiased comparison requires that we keep the same sample when studying each inventory component.
Our preliminary studies indicate that the inventory-performance link of small companies compared with medium to large companies differs significantly. Tables 2 and 3 show the median value of our independent variable (EBIT/Sales)-after cleaning-for different clusters of sales and employees. As can be seen, the smallest firms (in terms of sales and employees) strongly deviate from the rest of our sample. In principle, this would require two separate analyses. However, in this paper we are primarily interested in the effect of inventory efficiency and inventory reduction programs, which are more evident in larger firms. In line with Rumyantsev and Netessine (2005), we therefore limit our study to firms with more than 50 employees and 10 million USD sales (The US Census Bureau classifies small firms either by millions of dollars of sales or by the number of employees. Within the manufacturing industry-depending on the sub-sector-a firm with up to 1.500 employees is classified as small. Within the manufacturing industry we codify each firm to a sub-sector using the Standard Industrial Classification (SIC) code and the classification developed by Fama and French (1997) . We have 30 different sub-sectors, of which we exclude 10 because they contain no more than 7 firm-year observations per group. The remaining number of firm-year observation per sub-sector ranges from 35 (Fabricated Products) to 4,097 (Electronic Equipment).
Insert Table 4 around here A further control of the interrelation between our variables reveals no high correlations (except between the ELIs but they are analyzed separately). The only relatively high correlation is found between the logarithm of sales and the EBIT/Sales ratio (0.27), indicating a positive relationship between firm size and the operating profit margin.
Descriptive Statistics

Empirical Results and Discussion
In this section we discuss our results and methodological approach for investigating the inventory-performance link. To evaluate the impact of inventory on the financial performance of individual firms, we conduct panel data regression analysis. Firm level data is generally sensitive to omitted variable bias since many unobserved influences and decisions of the firm simultaneously affect the dependent and independent variables. For example, inventory can be expected to be endogenous since it is partly determined by the sales level, which also affects the financial performance. A straightforward solution, in this case, is to include a control variable in all of the models. Still, there are other factors that affect both inventory levels and financial performance that we cannot observe. For example, a drop in raw material prices would likely positively affect the financial performance of the firm (if buying). At the same time, the firm might use the occasion to increase inventory levels. A second potential endogeneity problem arises from reverse causality, which could also affect the results significantly. The need for endogeneity correction has not been addressed in previous studies.
What we are interested in here is to investigate how correcting for endogeneity affects our results compared to a standard model. 
Inventory Leanness and Financial Performance
In a first step, using fixed effects estimation, we regress ELI on EBIT/Sales for our whole sample of manufacturing firms for the years 1980-2008. We also perform the same analysis using random effects and pooled OLS but standard tests (Wald, Breusch-Pagan and Hausman) show fixed effects to be the only consistent estimator.
Equation 3 Estimating equation 3 on our total sample of manufacturing firms (see Table 6 ) we can confirm our predicted inverted U-shape for total inventory, also shown by Eroglu and Hofer (2011b). We extend their work by showing that this is equally true for each of the three inventory components separately (partly also shown by Eroglu and Hofer (2011a) extreme end in the case of ELIRM and ELIWIP) of our sample. So rather than observing a decrease in profitability for the leanest firms, we are observing a decrease in the positive effect of lean inventories. We come back to this here-below and in further depth in Section 4.2. Similar results are obtained when using days of inventory instead of ELI.
Insert Table 6 around here
In a second step, we perform the same analysis but for each of the 20 sub-sectors separately. Because of limited space we display only the functional form of the relationship between our dependent variable ELI and EBIT/Sales for the Machinery sub-sector, which can be seen in Figure 1 The scale on the y-axis, EBIT/Sales, is common for each sub-sector, over total inventory and the three inventory components. The common y-axis serves as a comparison of the functional form and the sensitivity between ELI and EBIT/Sales . The xaxis shows the empirical leanness indicator, where a high value corresponds to a firm that was leaner (firm size taken into account) than its competitors in a certain year. The graphic is to be interpreted as follows: A non-linear shape is displayed when both the coefficients for ELI and ELI2 were found to be statistically significant on, at least, the ten percent level. A linear relationship corresponds to a statistically significant ELI coefficient but a non- we can also show a strong heterogeneity between inventory components within each subsector. The differences can be seen in the functional form, in the strength of the relationship, Insert Table 7 around here and in the significance of the relationship. We can, at this point, partly confirm the U-shaped relationship that Eroglu and Hofer (2011b) find in 48% of their industries. However, when graphing all our regressions similar to figure 1, we do in many cases not observe a clear inverted U-shaped relationship, but rather decreasing effects-i.e. the maximum point lies at the extreme range of our sample. While this has not been shown in previous studies, the practical implication would be that an optimal level of inventory leanness, in these cases, might not actually exist
Correcting for Endogeneity
The above results provide new information on the nature of the inventory-performance link and some of the factors that govern it. However, they do not speak to the causality of the relationship. Of particular concern are omitted variable bias and the prevalence of reverse causality-i.e. that financial performance may affect inventory levels (directly or indirectly).
We go about correcting for endogeneity in the following way:
We use lagged ELI as instrumental variables. Our argument is that inventory leanness in the previous year should affect inventory leanness in the current year, but not the financial performance of the current year. Indeed, the economics literature has suggested that inventory investments/divestments are phenomenon phenomena with high cyclical frequency that are often used to reduce working capital on the short-term (Carpenter et al., 1994 annual data, this would support our argument that inventory leanness has little influence on financial performance in the subsequent year's fiscal closing (we discuss our reasons for using annual data in Section 5). We test the strength of our instruments with the KleibergenPaap LM statistic. In all 76 cases we can reject the null hypothesis (the equation is underidentified) at the 1% level. The Cragg-Donald Wald F-statistic ranges between 4 and 426 with only 2 out of 76 statistics below 10. These results give us a strong indication that our model is well specified and adequately defined (Baum et al., 2007) .
Our estimators do not converge in the case of the Printing and Publishing subsector. This is also the only sub-sector where we observed counterintuitive results in our previous regression (U-shaped for total inventory and negative linear for RM. Not significant for WiP and FG). In Table 8 we summarize our fixed effects instrumental variable regression estimates for all 19 sub-sectors. We base these estimations on equation 3 for every sub-sector and component separately. In all estimations we use cluster and heteroscedasticity robust standard error. We do not report R-square since it has little statistical meaning in the context of 2SLS/IV. As we have already established the importance of studying each inventory component separately, we do not report the estimates for total inventory. We find that in 42 out of 57 cases our estimates are significantly different compared to when not correcting for endogeneity (significant Davidson-Mackinnon test of exogeneity).
In column 3 in Table 8 we can also better observe the point previously made regarding the functional shape of ELI. In 6 cases (out of 26) at least 95% of the firms have a lower ELI (i.e. less lean) than the maximum point. In 20 cases, at least 85% of the firms are below the maximum point. We highlight these cases (including strictly linear relationships) in underlined font. The practical implication of this is that most firms still have much potential to increase profitability by becoming leaner and they are unlikely to cross a threshold where the profitability decreases with increased leanness. We demonstrate this by calculating the Table 8 ). For the sub-sector Electrical Equipment, a 1 standard deviation increase in ELIRM would (ceteris paribus) on average lead to a 4.7
percentage point increase in EBIT/Sales. However, the same increase in ELIWIP would on average only lead to a 0.1 percentage point increase in EBIT/Sales. This well demonstrates our point regarding the necessity of analyzing the inventory-performance link on disaggregated industry-levels and across inventory components. Our results display strong differences in the inventory-performance link on both these dimensions.
Robustness over Time
Our sample consists of a panel with observations from 1980 to 2008. To control for robustness in our results we divide our sample into three time-clusters (1980-1989, 1990-1999 and 2000-2008) and make the same panel data IV-regressions as in Section 4.2. For all three time-clusters we find largely the same results as for the whole sample. However, as we go back in time, the number of observations goes down and we find that some non-linear relationships are replaced by linear ones. We have two potential explanations for this. First, it could simply be a case of fewer observations and hence less likelihood of finding two significant coefficients. A second explanation could be that, in the first period (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) , lean practices were new and companies had not yet experienced the negative effects of being too lean-i.e. the thinking was "the leaner the better" and the concept of an optimal level of inventory was less relevant than it is now. We test for the plausibility of these two explanations by running multiple simulations (similar to bootstrapping) for the more recent number of observations and we cannot find support for any significant differences over time.
Conclusion
This research builds on the recent stream of literature (Eroglu and Hofer, 2011b; Capkun et al., 2009b; Cannon, 2008) that investigates the link between inventory levels and financial performance. We base our study on a sample of publicly traded U.S. firms between 1980 and 2008. The empirical leanness indicator (ELI), introduced by Eroglu and Hofer (2011b) , is used as a relative measurement of inventory leanness and the analysis is carried out for total inventory as well as the three inventory components (raw materials, work in process, finished goods) for 20 sub-sectors in the manufacturing industry. Our results not only confirm the necessity of breaking down the analysis into sub-sectors within the manufacturing industry, but also show strong heterogeneity between the different inventory components. By using lagged levels of ELI as instrumental variables we attempt to correct for endogeneity. When doing this, our results are significantly different to the plain fixed-effects regressions in 42 out of 57 cases. Another interesting finding is that, in many cases, we do not observe an inverted U-shaped relationship with an optimal level of inventories, but rather decreasing positive effects on financial performance-i.e. the maximum point lies at the extreme end of our sample. We tabulate our results and-amongst others-display the strong differences in Further, by dividing our sample into three time periods (1980-1989, 1990-1999, 2000-2008) , we test the robustness of our results and investigate how the inventory performance-link has evolved over time. We find a tendency toward more linear relationships for the earliest time period. Simulations, in which we randomly select firms, show that this effect could be due to a lower number of observations during this time period, rather than a significant difference in the inventory-performance link. A strength and weakness of this research is the large sample of firms, providing a representative analysis for medium to large firms in the U.S. manufacturing industry. At the same time, because of our selection, we cannot make any certain statements about whether our results can be generalized to other industries or not. Also, the use of firm-level accounting data brings several concerns. The first, and major, concern is the presence of endogeneity. We attempt to correct for this by using lagged inventory leanness as instrumental variables. A second concern is the reliability of our data. Not only could our data contain unidentifiable human errors, but balance sheet data can also be subject to manipulations, as studied in the field of earnings management.
Finally, we use annual data instead of quarterly. This restricting is purely related to data availability and the fact that the collection of quarterly data on inventory components in Compustat started in 2005.
Our findings have direct and important implications for managers. First, using a slightly different setting, our study confirms previous foundational results on the link between inventory and financial performance. The results show that well managed inventories can give companies a competitive advantage, and result in superior financial performance. Second, we show that most firms still have much potential to increase profitability by becoming leaner and they are unlikely to cross a threshold where profitability decreases with increased leanness. To display this point we tabulate the percentage of firms below the maximum points in each industry. Third, by calculating the expected change in EBIT/Sales caused by a standard deviation increase in ELI from the mean, we show how inventory leanness influences profitability differently across industries and inventory 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 best be targeted in their particular industries'. These numbers also give managers an idea of the expected average effect of becoming leaner.
Our findings have direct implications for managers. By tabulating the expected change in EBIT/Sales caused by a standard deviation increase in ELI from the mean, we show how inventory leanness in different components has significantly more importance in some sub-sectors than others.
There are a number of areas where future research could be of importance. First, it would be interesting to match balance sheet data with survey data covering firm strategy, competitive environment, product life cycles, product mix, inventory initiatives and the like.
We believe this could give a more detailed view and lead to a better understanding of how firms are affected by inventory decisions. One could easily imagine that the inventory reduction programs that are common practice in many firms during recessions could have negative side effects in the long term. A survey approach could be used to study the influence of such inventory changes and give insights into why lean inventory strategies work better for some firms than other. Second, as we find strong heterogeneity between inventory components, it would be worth pursuing the study of these differences and also to explore the existence of an optimal inventory component ratio. Finally, we demonstrate a strong difference between small and medium to large firms. We feel that more work is needed in order to better understand the causes of these differences. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w  O  n  l  y 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w O n l y The significance and shape of the inventoryperformance link varies across industries. The relationship is significant in 2/3 of industries and predominantly concave, suggesting an optimal level of inventory leanness. 
